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The oxidation of nitric oxide to nitrogen dioxide is followed by
Reactions 17 and 18 to generate an ozone molecule.  Nitric oxide
is thus photooxidized to nitrogen dioxide.  Once this process is
complete, ozone begins to accumulate.  Thus, oxidant formation is
caused by peroxy radicals, which are generated from atmospheric
hydrocarbons*  Hundreds of individual steps are involved in the
reactions of the simple alkanes and alkenes.  Studies to determine
the steps in the reactions of the alkyl benzenes are in very early
stages.  The driving force for these reactions is the concentration
of trace free radicals, which convert hydrocarbons to hydroperoxyl
radicals and peroxy radicals.  The species most responsible (almost
the sole species for alkanes and alkyl benzenes) is the hydroxyl
radical.  The process should be described as completely as possible
to facilitate the development of cost-effective strategies to
control ozone.  Because of the ignorance of the relevant chemical
processes, current chemical models used for control ignore any
contribution from alkyl benzenes.  A review of current models for
ambient air has been published by the U.S. Environmental Protection
Agency (1978).

In the absence of detailed knowledge of the reactions involved
in the oxidation of alkyl benzenes and of their contribution to the
photooxidation of nitric oxide and the accumulation of ozone, it has
been customary to deal with the problem empirically.  Traditionally,
classes of hydrocarbons and individual hydrocarbons within a class have
been characterized by their reactivity in photochemical air pollution.

The reactivity of hydrocarbons may be variously defined by the
rate at which nitric oxide oxidizes to nitrogen dioxide, the rate at
which ozone forms, the maximum amount of ozone created, the eye irri-
tation produced, etc.  Because this subject has been studied exten-
sively by many investigators, no extensive review will be attempted
here, although it is critically important to the understanding and
control of photochemical air pollution.

However defined, the reactivity of hydrocarbons may be measured
in several ways.  Individual hydrocarbons may be irradiated and the
above-mentioned parameters measured.  In this approach the ratio of
hydrocarbons to NOX is of major importance.  Often, this ratio is
varied during a study of an individual compound.  Groups of hydrocarbons
may be irradiated in a simulation of atmospheric processes or actual
atmospheric air may be irradiated.  In either of these approaches,
it is difficult to identify the individual contributions of hydrocarbons
to overall reactivity, but the rates of photooxidation for each hydro-
carbon may provide an indication of the overall participation of a com-
pound in the photochemical process.  A final approach is the addition
of an individual hydrocarbon to a reference or baseline mixture of
representative hydrocarbons of known reactivity followed by an obser-